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(54) COMMUNICATION SYSTEM AND ITS METHOD 



(57)Abstract 

PROBLEM TO BE SOLVED: To attain high 
speed transmission and the valid use of a radio 
resource in a radio communication system, 
SOLUTION: In this communication system 
constituted of a radio terminal 105 and plural 
radio base stations 101 "104 for communicating 
through a communication line with the radio 
terminal, a communication line to be used for 
communication is selected based on the 
communication line qualities 111-114, and 
communication information is divided for each 
selected communication line, and the divided 
communication information is communicated 
through the selected communication Sine so 
that high speed transmission can be realized. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect 
the original precisely > 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Ctaim(s)] 

[Claim 1]In a communications system which consists of two or more base transceiver 
stations which communicate via a radio terminal, said radio terminal and a 
communication line, A communications system which selects two or more 
communication Sines which should be used for communication, and is characterized by 



a thing from which it was selected, and which communication information is divided for 
said two or more communication lines of every, and is communicated via said selected 
communication line in said divided communication information based on Sine quality of 
said communication line, 

[Claim 2]The communications system according to cSaim 1 dividing after 
error-oorrecting-code-izing said communication information and interieaveHzing it 
farther, when dividing communication information for said two or more of said selected 
communication lines of every. 

[Claim 3]In a correspondence procedure of a communications system characterized 
by comprising the foHowing, Each communication quality of two or more transmission 
lines between said radio terminal and said two or more base stations is computed, 
Based on said each computed communication quality, access speed which said radio 
terminal can transmit is computed for said every base station. Based on said each 
computed access speed, information is distributed for every aforementioned base 
station, Said distributed information is transmitted with access speed defined for 
every aforementioned base station to said base station corresponding to each. In each 
aforementioned base station, receive said distributed information, and each 
aforementioned base station transmits said received information to said base station 
control station, A correspondence procedure, wherein said base station contro! 
station receives information which each aforementioned base station transmitted and 
re-compounds information from said each received base station in said base station 
control station. 
A radio terminal 

Two or more base stations which communicate with said radio .terminal 
A base station control station which controls said base station. 

[Claim 4]In a correspondence procedure of a communications system characterized 
by comprising the following. Each communication quality of two or more transmission 
lines between said radio terminal and said two or more base stations is computed, 
Based on said each computed communication quality, said each base station 
computes access speed which can transmit to said radio terminal, and it said base 
station contro! station, Based on said each computed access speed, distribute 
information which should be transmitted to said radio terminal for every 
aforementioned base station, and each aforementioned base station, A 
correspondence procedure, wherein it transmits said distributed information with 
access speed which was able to be defined for every aforementioned base station.. 



said radio terminal receives information which each aforementioned base station 
transmitted and said radio terminal re-compounds information from said each 
received base station. 
A radio terminal 

Two or more base stations which communicate with said radio terminal 
A base station control station which controls said base station, 

[Claim 53A communications system according to claim 3 to 4 distributing after 
error-correcting'-code-i^ing said information and interfeaveHzing it further, before 
distributing said information, 

[Claim 8]A base station control station which controls two or more base stations 
which communicate with a radio terminal, comprising; 

Memory storage which memorizes communication quality of a transmission Sine of said 
radio terminal and each aforementioned base station. 

An access speed calculation device which computes access speed which should he 
adapted for every base station based on communication quality for every transmission 
line memorized by said memory storage. 

A dividing device which divides communication information for every base station 
based on access speed for every base station computed by said access speed 
calculation device, 

A sending set which transmits communication information divided by said dividing 
device to said each base station. 

[Claim 7]The base station control station according to cfaim 6, wherein said radio 

terminal collects said communication quality for every channel 

[Claim 8] A radio terminal which communicates with two or more base stations, 

comprising: 

A receiving set which receives a signai from said two or more base stations. 

A communication quality calculation device which computes each communication 

quality of two or more signals received with said receiving set. 

A speed calculation device which computes access speed which can transmit for said 

every base station based on each communication quality computed by said 

communication quality calculation device and which can be transmitted, 

A dividing device which divides information which should be transmitted for every 

aforementioned base station based on each access speed computed by said speed 

calculation device which can be transmitted. 



A sending set which transmits information divided by said dividing device to each 
aforementioned base station. 

[Claim 9]A radio terminal which communicates with two or more base stations, 
comprising: 

A receiving set which receives a signal from said base station. 

A signal which computes signal versus interfefehee-wave^power ratio of signal 

received with said receiving set versus interferenca-wave^power ratio calculation 

device, 

An access speed calculation device which computes access speed to said base 
station based on said signal versus interference-wave-power ratio. 
A table preparation device which creates a table to which make access speed 
computed by said access speed calculation device come to correspond for said every 
base station. 

Memory storage which memorizes a table created by said tabie preparation device, 
A dividing device which divides communication information for said two or more base 
stations of every based on a table memorized by said memory storage. 
A sending set which transmits communication information divided by said dividing 
device to each base station, 

[Claim 10] A radio terminal which communicates with two or more base stations, 
comprising: 

A receiving set which receives an information-sharing order signal transmitted from 
any one of said base stations, 

A dividing device which divides information which should be transmitted for every 
aforementioned base station based on an information-sharing order signal received by 
said receiving set. 

A sending set which transmits information divided by said dividing device with access 
speed which was able to be defined for every aforementioned base station. 

[Claim 1 1] They are included in said information-sharing order signal by access ^ 
for every base station, and rate of division, and said dividing device, Based on a rate of 
said information-sharing order signal ********** aforementioned division., divide 
information for every base station, and said sending set The radio terminal according 
to claim 10 transmitting information divided by said dividing device based on said 
access speed contained in said information-sharing order signal for every 



aforementioned base station, 

[Claim 12] A base station control station which controls two or more base stations 
which communicate with a radio terminal, comprising; 

An access speed calculation device which computes receiving access speed which 
should be adapted for this every base station based on receiving quality for said every 
base station. 

A sending sat which transmits at least receiving access speed for said every base 
station which said access speed calculation device computed to said radio terminal 
via one base station. 

A receiving set which receives communication information which said radio terminal 
divided and transmitted for said every base station based on said receiving access 
speed which said sending set transmitted via this each base station, 
A multiplexing device which was received with said receiving set and which 
multiplexes division **** communication information for every base station. 

[Claim 13]A base station controller which controls two or more base stations which 
communicate with a radio tormina!, comprising: 

An access speed calculation device which computes access speed which can transmit 
by said upstream based on a signal versus i nterf erence -wa ve~powe r ratio of an 
upstream of each base station which said each base station computed 
it is said access speed calculation device — a table preparation device which creates 
a table to which said computed access speed is made to correspond for said every 
base station. 

Memory storage which memorizes a table created by said table preparation device. 
A multiplexing device which multiplexes two or more communication information which 
said radio terminal divided into said two or more base stations so much, and 
transmitted to them based on a table memorized by said memory storage, and is 
restored to information before division, 

[Claim 14] A radio terminal which communicates with two or more base stations 
controlied by base station control station, comprising: 

A communication quality calculation device which said two or more base stations get 
down, and transmits via a circuit and which gets down and computes communication 
quality of a signal. 

Said speed calculation device which said communication quality calculation device 
computed, which gets down and computes access speed which can transmit by each 



going-down circuit of each of said base station based on each communication quality 
for every signal and which can be transmitted. 

A sending sat which transmits at least access spaed of each of said base station 
which said speed calculation device which can be transmitted computed to said base 
station control station via one base station, 

A multiplexing device which multiplexes communication information which said base 
station control station divides and transmits for said two or more base stations of 
every based on said access speed based on this access speed, and is restored to 
information before division. 

[Claim 15] A radio terminal which communicates with two or more base stations 
controlled by base station control station, comprising; 

A communication quality calculation device which said two or more base stations get 
down, and transmits via a circuit and which gets down and computes communication 
quality of a signal 

A sending set which transmits said communication quality to said base station control 
station via said one of base stations, 

A receiving set which receives communication Information which said base station 
control station got down based on said communication quality, access speed for every 
circuit was computed, and said plurality got down based on said computed access 
speed, was divided for every circuit and was transmitted. 

A multiplexing device which multiplexes said communication information which said 
receiving set received based on said access speed. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to a wireless, communication method and 
radio communication equipment and relates to the wireless communication method 
set up and employed between a terminal a base station, and a base station controller 
in radio communications systems, such as a cellular communication system, especially, 
[0002] 

[Description of the Prior ArtjAtthough communicating with one base station is most 
in the case of hand-over, a terminal connects the conventional terminal with two or 



mora base stations exceptionally. For example, as an example of conventional 
technology, there are USPS, 101 and 501 USPS, 267 and 261 ? USPS, 088 and 108, 
USPS, 109 and 528, USPS, 327 and 577, and an invention indicated in the Patent 
Publication Heisei No. 511835 [ ten to ] gazette. 

[Q003]The service area of the base station is made to overlap a radio communications 
system between adjacent base stations generally that the continuity of 
communications service should be guaranteed, A handover is performed m this 
overlapped field. Although a terminal performs two or more base stations and Sine 
connections In the case of a handover, as for any circuit the data of an identical 
content is transmitted and received, 
[0004] 

[Problem(s) to be Solved by the InventionjWhich cellular radio terminal may be in the 
radio wave state which can communicate with other base stations with a certain fixed 
access speed the base station of 1, and during communication. Such radio wave 
environment mainly has few other users, and when an empty circuit exists, it is 
generated mostly, since the number of users simuitaneousSy connectabie with a base 
station by an interference power ratio with other terminals is determined in CDMA 
(code division multiple access standard), if other terminals are in few situations 
since interference power is small ™ other base stations ~~ simultaneous ™ **** — 
it becomes the radio wave environment [Hzing / radio wave environment I However, 
in the conventional system, since the terminal is connected only with one base station 
even if it suits such radio wave environment, the technical problem that access speed 
will be restricted to the maximum of one circuit occurs, while — although a terminal 
has two or more base transceiver stations, simultaneously a case where it connects, 

for a handover the character top of a handover this each connectabie circuit 

can send only the same information simultaneously. Therefore, since it is the 
structure which can transmit and receive only the same information as the circuit 
under present connection to other wireless circuits even if it suits the radio wave 
state in which connection with other base stations is possible using other wireless 
circuits, the result which cannot use radio resources effectively is caused. After aii, in 
transmission, the technical problem that access speed will be restricted at the 
maximum per circuit occurs. 

[0005]When it is in radio wave environment connectable also with the base station of 
1, and the base transceiver station of others [ terminal / under connection ] in view of 
an aforementioned problem, the purpose of this invention is to connect with other 
base transceiver stations simuitaneousiy, and aims at raising access speed by 



distributing and sending the information which should be transmitted and received by 
the terminal and net side. 

[G008]When communicating simultaneously with two or more base transceiver 
stations. Sine speed is determined according to the radio wave environment, and it 
aims at providing the more stable communications service to effective use of radio 
resources m each base transceiver station. 

[0007]it aims at providing the dynamic communications service according to radio 
wave environment by making access speed change according to it or occasionally 
cutting a circuit, when radio wave environment gets worse two or more base 
transceiver stations and during eoffimunic&tioa 

[0008] By what a DEINTA reeve is carried out and is done for error correction 
decoding after error™correcting"Code~izing the information to transmit, carrying out 
interleave and multiplexing the circuit which is distributed and transmitted to a circuit 
with two or more base stations, and is written In a recei ver, ft aims at multiplexing and 
suppressing degradation of the signal after an error correction low, even if the 
communication quality of some circuits deteriorates. 

[Q0G9]lt aims at providing radio service of a best effort type by assigning a high-speed 
circuit in this invention, if radio wave environment avoids, but making the access 
speed into a low speed, if radio wave environment gets worse. 
[0010] 

[Means for Solving the ProblemjA radio terminal of the invention in this application is 
provided with the following, 

A receiving set which receives a signal from two or more base stations that an 
above-mentioned technioai problem should be solved. 

A communication quality calculation device which computes each communication 

quality of two or more signals received with said receiving set, 

A speed calculation device which computes access speed which can transmit for said 

every base station based on each communication quality computed by said 

communication quality calculation device and which can be transmitted. 

A dividing device which divides information which should be transmitted for every 

aforementioned base station based on each access speed computed by said speed 

calculation device which can be transmitted, and a sending set which transmits 

information divided by said dividing device to each aforementioned base station, 

[00 1 1 ] In the invention in this application, a signal versus interference-wave-power 
ratio (for example, Eb/N0> Ec/10, or these should put together) is used as 



communication quality. 

[00J2JA radio -terminal of the invention in this appHcatbn i$ provided with the following, 
A receiving sat which receives a signal from said base station. 
An Eb/NO calculation device which computes signal versus interference-wave-power 
ratio Eb/NO of a signal received with said receiving set 

Signal which computes ** received with said receiving set versus 
interference^wave'-power ratio calculation device, 

based on said signs! versus interference-wave-power ratio with an access speed 
calculation device which computes access speed (or — from said base station) to 
said base station, A table preparation device which creates a table to which make 
access speed computed by said access speed calculation device come to correspond 
for said every base station, Memory storage which memorizes a table created by said 
table preparation device, a dividing device which divides communication information 
for said two or more base stations of every based on a table memorized by said 
memory storage, and a sending set which transmits communication information 
divided by said dividing device to each base station. 

[G0 13] A base station control station of the invention in this appiication is provided 
with the foi Sowing. 

Memory storage which memorizes communication quality of a transmission Sine of said 
radio term ina! and each aforementioned base station. 

An access speed calculation device which computes access speed which should be 
adapted for every base station based on communication quality for every base station 
memorized by said memory storage. 

A dividing device which divides communication information for every base station 
based on access speed for every base station computed by said access speed 
calculation device. 

A sending set which transmits communication information divided by said dividing 
device to said each base station. 

a radio terminal or a base transceiver station collected communication quality for 
every channel — it comes out. 

[001 4] A radio terminal of the invention in this application is provided with the following, 
A receiving set which receives an information-sharing order signal transmitted from 
any one of base stations, 

A dividing device which divides information which should be transmitted for every 
aforementioned base station based on an information-sharing order signal received by 



said receiving set 

A sending set which transmits information divided by said dividing device with access 
speed which was able to be defined for every aforementioned base station. 
They are included in an information-sharing order signal by access speed for every 
base station, and rate of division, and said dividing device, Based on a rate of said 
informations-sharing order signal ********** aforementioned division, information is 
divided for every base station, and said sending set transmits information divided by 
said dividing device based on said access speed contained in said information -sharing 
order signa! for every aforementioned base station. 

[0015]An access speed control signal may be used instead of an information-sharing 
order signa!, and it may constitute so that information may be divided for every base 
station based on access speed contained in this access speed control signal. 
[00 16] Two or more base stations where a correspondence procedure of the invention 
in this application communicates with a radio ..terminal and said radio terminal & is a 
correspondence procedure of a communications system containing a base station 
control station which controls said base station, Each communication quality of two or 
more transmission Sines between said radio terminal and said two or more base 
stations is computed, Based on said each computed communication quality, access 
speed which said radio terminal can transmit is computed for said every base station, 
Based on said each computed access speed, information Is distributed for every 
aforementioned base station. Said distributed information is transmitted with access 
speed defined for every aforementioned base station to said base station 
corresponding to each, Said distributed information is received in each 
aforementioned base station, each aforementioned base station transmits said 
received information to said base station control station, and said base station control 
station receives information which each aforementioned base station transmitted, and 
re-compounds information from said each received base station in said base station 
control station, 

[001 7]A correspondence procedure of the invention in this application computes each 
communication quality of two or more transmission lines between a radio terminal and 
two or more base stations, Based on said each computed communication quality, said 
each base station computes access speed which can transmit to said radio terminal 
and it said base station controi station, Based on said each computed access speed, 
distribute information which should be transmitted to said radio terminal for every 
aforementioned base station, and each aforementioned base station, Said distributed 
information is transmitted with access speed which was able to be defined for every 



aforementioned base station, said radio terminal receives information which each 
aforementioned base station transmitted, and said radio terminal re-compounds 
information from said each received base station, 

[00 IS] Although a radio terminal or a base station computes communication quality of 
a transmission tine, when a radio terminal computes, it may report communication 
quality to a base station control station via a base station. A base station control 
station computes access speed based on such communication quality, ft may 
compute in a radio terminal or a base station. 

[00191a communications system of the invention in this application consists of two or 
more base transceiver stations which communicate via a radio terminal, said radio 
terminal, and a communication line, Based on line quality of a communication iine, 
high-speed transmission is made possible by communicating via a communication line 
which a communication line which should be used for communication was selected 
[ communication line ] and had selected communication information which divided 
communication information and was divided for every communication line selected, 
[0020] A communications system of the invention in this application makes possible ** 
which makes signal deterioration after multiplexing the minimum, even if a part of 
communication line quality deteriorates, in order to perform an error correcting code 
and interleave at the transmitting side before division of communication information 
and to perform DEINTA reeve decoding after multiplex by a receiver 
[0021 ]A base station control station of the invention in this application is provided 
with the following. 

An access speed calculation device which computes receiving access speed which 
should be adapted for this every base station based on receiving quality for every 
base station. 

A sending set which transmits at least receiving access speed for said every base 
station which said access speed calculation device computed to said radio terminal 
via one base station. 

A receiving set which receives communication information which said radio terminal 
divided and transmitted for said every base station based on said receiving access 
speed which said sending set transmitted via this each base station. 
A multiplexing device which was received with said receiving set and which 
multiplexes division **** communication information for every base station. 

[0022]A base station control station of the invention in this application is provided 
with the following. 



An access speed catenation device which computes access speed which can transmit 
by said upstream based on a signal versus interferenoe^wave^power ratio of an 
upstream of each base station which said each base station computed 
it is said access speed calculation device — a table preparation device which creates 
a tabie to which said computed access speed is made to correspond for said every 
base station. 

Memory storage which memorizes a table created by said tabie preparation device, 
A multiplexing device which multiplexes two or more communication information which 
said radio terminal divided into said two or more base stations so much, and 
transmitted to them based on a tabie memorized by said memory storage, and is 
restored to information before division. 

[0023] A radio terminal of the invention in this application is provided with the following. 
A communication quality calculation device which said two or more base stations get 
down, and transmits via a circuit and which gets down and computes communication 
quality of a signal 

Said speed calculation device which said communication quality calculation device 
computed which gets down and computes access speed which can transmit by each 
gobg-dovvn circuit of each of said base station based on each communication quality 
for every signal and which can be transmitted, 

A sending set which transmits at least access speed of each of said base station 
which said speed calculation device which can be transmitted computed to said base 
station control station via one base station. 

A multiplexing device which multiplexes communication information which said base 
station control station divides and transmits for said two or more base stations of 
every based on said access speed based on this access speed, and is restored to 
information before division. 

[0024]A radio terminal of the invention in this application is provided with the following. 
A communication quality calculation device which two or more base stations get down, 
and transmits via a circuit and which gets down and computes communication quality 
of a signal 

A sending set which transmits said communication quality to said base station control 
station via said one of base stations, 

A receiving set which receives communication information which said base station 
control station got down based on said communication quality, access speed for every 



circuit was computed, and said plurality got down based on said computed access 
speed, was divided for every circuit, and was transmitted. 

A multiplexing device which multiplexes said communication information which said 
receiving set received based on said access speed, 

[0025]In the invention in this application, the following correspondence procedures 
am adopted that an above-mentioned technical problem should be solved. 
.[00263(1.) In terminal dispatch in an access channel and base station dispatch, set one 
wireless circuit to a terminal among one base station with a paging channel This is the 
same as a wireless circuit setting method which the former depends cellular. 
[002?](2) Assume a case where there is a high-speed transmission demand further 
and a terminal has the transmission or receiving ability using another channel rather 
than access speed specified in either a terminal a base station and a base station 
controller. A circuit which set up 1 or control signal electric power of two or more 
base stations including a base station under received connection by the 
above-mentioned CD reports a: terminal to a base station and a base station controller 
For example, in the case of CDMA, pilot signal electric power is reported. 
[QG28JC3) A base station controller chooses access speed in which radio resources for 
every base station and transmission and reception of a terminal are possible to a 
connection candidate s base station from a report result of (2), tt judges whether 
furthermore a circuit is newly connectable with each candidate base station, and 
access speed assigned from an interference noise electric power report for every 
candidate base station of a radio terminal is determined. 

[00293(4) A base station controller reports to a terminal access speed which can be 
assigned to a connectabfe list of other base stations, and each base station using a 
circuit set up by (IX 

[00303(5) A terminal sets up a circuit with new 1 or two or more base stations 
according to directions of (4). This procedure is the same as the time of hand- over, if 
it removes that the number of base stations which it is newly going to connect may 
exceed 2. 

[0031 ](6) A base station controller notifies it to a terminal while checking completion 
of cross connection in (5). It gets down, and m a circuit (it transmits to a terminal from 
a base station), a sending signal is compared to access speed and it distributes for 
every circuit, and for every base station, a base station controller regards it as an 
independent signal series, becomes irregular, and transmits to a terminal After a 
terminal restores to a signal received from 1 or two or more base stations 



independently respectively for every circuit it multiplexes them in order of a signal 
series, and reproduces a transmitted signal 

[0032](7) In the case of an upstream (it transmits to a base station from a terminal), a 
base station control Ser chooses a connection candidate base station from a result of 
(2X It j udges whether a ci rc u it is newfy oonneotable with each candidate base station, 
and it gets down, access speed of an upstream is presumed and determined from a 
receiving level of a circuit- arid it reports to a radio terminal At this time, a base 
station control Ser may report only a base station {inked to a radio terminal and a radio 
terminal may determine access speed, if a line connection procedure is completed 
between a radio terminal and a base station controller, a sending signal is compared to 
access speed which can be transmitted between base stations, and it distributes for 
every circuit and to 1 or two or more base stations, a terminal will become irregular 
independently respectively and will transmit, After a base station controller restores 
to a signal received from 1 or two or more base stations for every circuit 
independently respectively, it multiplexes them in order of a signal series, and 
reproduces a transmitted signal. 

[0033](8) In order to strengthen error proof stress, before distributing a signal for 
every circuit error-correcting-code-izing and interleave may be performed in the 
transmitting side of a base station controller and a terminal In that case, in a receiver 
of a base station controller, the rearrangement of the signal to which it restored in 
each base station is carried out with a base station controller a DEINTA reeve is 
carried out to the transmitting side in the order of a foul trick, and error correction 
decoding is performed. It is the same, and a receiver of a terminal also carries out the 
rearrangement of the signs! to which it restored in each receive port, and a DEiNTA 
reeve is carried out to the transmitting side in the order of a foul trick and it performs 
error correction decoding. When quality of a certain circuit deteriorates rapidly among 
two or more circuits by this, degradation of line quality can be minimized. 
[00343(9) After setting up two or more circuits between a terminal, a base station, and 
a base station controller, transmission and reception of control information between a 
terminal and a base station controller may use any circuit. 

[0O35](10) According to movement of a terminal a terminal and a radio wave state 
between base stations change. Therefore, it is necessary to make a certain circuit 
into **, and it newly needs to set up a circuit. Communication is maintained by 
performing setting out and release of a circuit if needed for radio wave environment 
and a user, 

[0036] Access speed of a signal (upstream) which a radio terminal transmits, Based on 



communication quality which a base station control station received in each last base 
station, it judges whether it is usable in radio resources, and decides with reference to 
an access spaed table, and a base station control station notifies determined 
transmission speed information to a radio terminal via one base station at least 
[003?]8ased on communication quality with each base station received with a radio 
terminal just before transmitting, a radio terminal determines access speed of a signal 
(getting down circuit} which a base station (base station control station) transmits 
with reference to an access speed table, information on access speed which each 
base station can transmit is notified to a base station control station via one base 
station at feast from a radio terminal However, since not all radio resources are 
manageable in a radio terminal, a radio terminal may notify communication quality with 
each base station to a base station control station, and access speed may be 
determined after judging use propriety of radio resources by a base station control 
station. 
[00381 

[Embodiment of the InventionlThe maximum transmission speed of a digital 
communication system is determined according to the modulation method of the 
system by the ratio of digital signal electric power to interference noise electric power. 
When the ratio of the electric power per bit to the interference noise power flux 
density per zone defines this, it is expressed with Eb/No in many cases. It is also 
possible to apply by the total received power spectrum density Go) within the integral 
value (Ec) covering PN tip period of pilot electric power and a zone, and it is 
expressed in the system using periodic PN codes, such as CDfV!A r as numerals of a 
pilot signa! by Ec/lo in this case in many cases, Eb/No and the measure which 
expresses other line quality instead of Ec/io may be used In this paper, it explains 
focusing on the example applied to CDMA, and description of these is used below, 
[0039](Exarnpie 1) The composition of the cellular system which applies this invention 
is shown in drawing 1 . The terminal (Mobile Station: following MS) 105 is connected 
with the base stations 101-104 (Base Station: following BS) through a wireless circuit. 
Each BS connects with the base station controller 108 (Base Station Controller; 
following BSC) by a communication fine. BSC connects with the net 107 of a higher 
rank Each circuits 111-114 are circuits which became independent respectively, and 
it is characteristic that the information to which line speed is also transmitted also 
differs at this invention. That is, by distributing, transmitting and receiving the 
information usually transmitted and received via one BS to two or more BS, 
high-speed transmission is made possible as a whole. 



[0040]The drawing which made drawing ! more detailed is indicated in dmwlng,2. In 
drawing 2, since Ec/IO of the circuit 1 1 1 is the highest access speed is assigned most 
highly. Hereafter, as for the circuits 1 12-114, access speed is assigned according to 
Ec/IO, Communication of the radio terminal 105 with the access speed of K+L+M+N is 
attained at the maximum under the interference control condition between circuits. 
[0041 ]The composition of BSC of this invention is explained using drawing 2, A 
forward link, The data from the network '107, It consists of the buffer / the separation 
part 207 which performs control for separating the coding * interleaving part 208 
which codes and carries out interleave, and its output according to the access speed 
set up for every BS t and the data distribution apparatus 206 which performs an 
interface function and data communications with each BS, A reverse Sink buffers the 
data concentrator 201 which collects the traffic and the control data from each BS ( 
and its output and consists of the DEINTA reeve + decoding part 203 which decrypts 
by carrying out the DEINTA reeve of the buffer / multiplexing part which carries out 
multiplex restoration, and its output to the data of a basis, Each formation part of the 
above-mentioned forward link and a reverse (ink manages the usable radio resources 
of each BS of the access ? speed control section 204 which assigns access speed, and 
a BSC subordinate, and includes the radio~resources Management Department 205 
which distributes. 

[0042]On the other hand, MS obtains the circuit of 8S with best Eb/No* when Ec/io 
of a pilot signal connects with best BS. However, if it exceeds the tower limit from 
which Eb/No required to maintain the access speed and Sine quality of the pilot signal 
which other BS transmits which need Ec/io for system management is obtained, the 
circuit can also communicate by choosing access speed appropriately and making it 
correspond, Here, Eb/No of the signal which received from BS101 -104 was set to k, l> 
m> and n (k>!>m>n) at order, and corresponding access speed (bit per second; 
following bps) was set to K, L, M t and N (K>L>M>NX The radio-resources Management 
Department 205 manages the line quality k, I. and m of the circuit 11 1-114 detected 
by MS105 or BS 101 ^104, and n, The access speed control section 204 reads the line 
quality of each circuit stored in the radio-resources Management Department 205, 
and computes the possible access speed for every circuit based on this line quality. 
The access speed control section 204 stores the access speed for every computed 
circuit as a table, Although only four BS is indicated to drawing 1 and 2. it may be 4 or 



more and 4 or less. 

[0043]Next t the going-down circuit which BS transmits is explained to an example. 
The information from NWI 07 will serve as the frame structure 302 to which the tail bit 



(Tail) was added, if frame identifiers (ID), a frame attribute (Type), and continuing error 
correcting codeHzatton assume that it is convoiutiona! oode-feation for every 
specified information [ which is shown by 301 of drawing 3 ] length. It is coded in the 
coding part (FEOHnterteave) 208, and this frame 302 serves as the coded sequence 
(FEC+interieaved Sequence) 303, The encoding parameter at this time is specified by 
the access speed control section 204 and the radio-resources Management 
Department 205, A buffer / separation part 207 once stores the coded information 
series. Based on the table of the access speed control section 204, subframe division 
of the data distribution part 206 is carried out for every 88 in the information series 
stored in the buffer 207 by the suitable information length to 'which it Is shown by 304 
of drawing 3, For example, subframe length is determined as the circuit 111 of BS101 
at a rate of K/(K+L+M+N), and is determined as the circuit 1 12 of BS102 at a rate of 
L/CKHL+M+N). The frame identifiers (ID) and the frame attribute (Type) which made 
the rule in the case of BS and demultiplexing which are transmitted are added and a 
subframe serves as the frame structure 305 of dravying 3. A subframe is transmitted 
to 88101-104 by the distribution part (Data Distribution) 208, At this time, fine quality 
information, control information, etc. on a reverse link may be added to the frame 302 
and the subframe 305. The data distribution part 208 transmits a subframe to each BS. 
Each BS which received the subframe is put on a radio frequency, and transmits a 
subframe to MSI 05, 

[0044]The access speed control section 204 may manage directly line quality 
information, including Ec/Io of each forward link collected by MSI 05 by a reverse link, 
Eb/No, a frame error rate (henceforth, FER) : etc., instead of the radio-resources 
Management Department 205. In that case, the access speed control section 204 
determines the forward link access speed for every circuit based on the line quality 
stored in the table, and stores the access speed for every circuit in a table similarly 
while it stores the quality of each circuit in a table. The radio-resources Management 
Department 205 manages the radio resources for every BS, and controls not to 
exceed the transmission capacity beforehand decided for every BS. 
[0045]MS105 carries out the reception recovery of the subframe which each 
BS1Q1-104 transmits, According to the identifier and attribute of the subframe 305, it 
reassembles on the frame 303, and a DEINTA reeve and error correcting codeHzation 
are performed, the frame 302 is detected, the information series 301 is reproduced, 
and the original information is restored, 

[0048] A reverse link completely serves as a reverse procedure. In MS 1 05, 
error-correcting-codeHzmg and interleave are performed for the information series 



which transmits, and it distributes to each radio port which has a modulation circuit 
and a high frequency circuit. This radio port is equivalent to the wireless interface 
function of BS of a forward link In data distribution of a reverse (ink, MS opts for 
distribution based on Eb/No for every BS, On the other hand, when newfy setting up a 
circuit, the pilot signal from BS which is going to sat up a circuit can be monitored, and 
access speed can be decided by the Ec/Io. 

[Q047]The data concentrator 201 collects the information on the received reverse fink 
as a format of the subframe 305. Furthermore, the data concentrator 201 extracts 
control information rec^mmd for Sine quality managements, such as the forward fink 
FEB. A buffer / multiplex section 202 once stores the subframe 305 in a memory, and 
assembles it to the coded sequence 304 according to the identifier and attribute of 
the subframe 305, the decoding part 303 — the sequence 304 — a DEINTA reeve — 
and decoding processing is earned out. The check of the quaSity is eventually 
performed per frame, and the decoded data is transmitted to NW10?. By the way, the 
access speed of each circuit is not always constant. The access speed control 
section 204 recalculates access speed again according to change of the line quaSity 
reported at any time, 
[0048] (Example 2) 

i Explain the composition of BSC more detailed than the composition of a system 
using drawing 4, BSC, The uphill FER detector circuit + buffer circuit 401 r the 
multiplexing circuit 402, the DEINTA reeve circuit 403, the decoder circuit 404 : the 
frame disassembling circuit 405, the output data interface 408 t the 
downstream-transmission-speed control circuit 407, the access speed table 408, It 
comprises a network anduphiil all monitor circuit [ channel PER 3 409, BS~IF circuit 
410, buffer + all transmission speed control circuit 41 1, interieaver 412, coding circuit 
41 3 r frame synthetic circuit 414, and IF41 5, interleave, the coding parameter table 41 7, 
etc. 

[Q049]The lineblock diagram of BS is shown in drawing 5. Two or more receive 
sections 533H ~ S33^n, two or more transmission sections 534-1 - §34^n are 
contained in BS that it should communicate with two or more terminals. The receive 
section of BS comprises the received high frequency circuit 501, the complex back 
diffusion circuit 502, the rectangular back diffusion circuit 503, DE!NTARIBA 504, the 
decoder circuit 505, the going-down power controller 507, the Eb/NO monitor circuit 
508, the channel FER detector circuit 809, etc. On the other hand, a transmission 
section comprises the transmitted high frequency circuit 51 0, the complex diffusion 
circuit 51 1< the gain control circuit 51 2, the rectangular diffusion circuit 513. the uphill 



power-controls bHHnterleaved-multipiexing circuit 514, the interieave circuit 515, the 
coding circuit 516, the frame generating circuit 517, etc 

[0050]The terminal configuration of this invention is shown in drawing 8. Two or more 
receive sections 633-1 - 833-n, two or more transmission sections 834-1 - 634-n 
are contained in MS105 that it should communicate with two or more BS, The receive 
section of MS comprises the received high frequency circuit 601, the complex back 
diffusion circuit 602, the rectangular back diffusion circuit 60S, DEINTARIBA 804, the 
decoder circuit 805, the going-down Ec/IQ detector circuit 806, the going- up power 
controller 607, the Efa/NO monitor circuit 808, the PER detector circuit 609« etc. On 
the other hand, a transmission section comprises the transmitted high frequency 
circuit 610, the complex diffusion circuit 611, the gain control circuit 812. the 
rectangular diffusion circuit 81 3 r the power-controls bitHnterleaved-multiplexing 
circuit 614, the interieave circuit 615, the coding circuit 616, the frame generating 
circuit 617, etc, 

[0051]A -control section common to two or more transmission and reception sections 
is shown in drawing 7. The common control section 735, Buffer circuit 718, 
multiplexing circuit 71 9 C DEINTA reeve circuit 720, decoder-circuit 721, frame 
disassembling circuit 722, and data output IF723, the going-up transmission speed 
control circuit 724, the going-down Sink FER monitor circuit 725, the access speed 
table 740, the distribution circuit 726, a buffer. And ft comprises all the transmission 
speed control circuit 727, inter! eaver 728, decoding circuit ?29 ? frame generating 
circuit 730, and input data IF731 , the radio-resources Management Department 732, 
interleave, a coding parameter table 742, etc. 

[005232. Explain a system action, next operation of a forward fink The frame 
generating circuit 414 of BSC carries out part division of the input data from a 
network per frame, and adds a signal still more nearly required for information 
discernment at a receiver (630AX The coding circuit 413 error-correcting-GodeHzes 
the output of the frame generating circuit 414. The interleaver circuit 412 is 
interleaveHzed by changing the permutation of information (828AX The 
radio-resources Management Department 416 gives the encoding parameter and 
interleave parameter at this time, Then, a buffer / full speed control circuit 41 1 
determines the total access speed of the information transmitted from two or more 
BS. The forward link transmission speed control circuit 407 computes the access 
speed for every circuit as well as the frame error rate (henceforth, FER) of all the 
forward links transmitted by a reverse link based on Eb/No, the Ec/lo value, or FER of 
each forward link Control of this access speed is performed in consideration of the 



operating condition of the radio resources of ail the BS which a BSC subordinate has. 
Then, a signal distributes BSHF circuit 410 to each BS correspondence (626A). BS~iF 
circuit 410 becomes irregufar respectively and carries out wireless transfer of the 
signal (628A) separated for every BS, 

[005338S equips forward links with two or mora transmission sections 534H ~ 534-n 
(n is two or more natural numbersX The frame generating circuit 517 performs 
frameHzation so that the wireless interface between BS and US may be suited (QUA). 
The coding circuit 516 erTor-correcting-code-izes the output of a frame generating 
circuit. The interleave circuit 515 changes that of permutation data for 
tnterleaveHzing (61 5A). The reverse link power-controls bit-interleaved-muitipSexing 
circuit 5 (4 adds power-controls information to the output of the interleave circuit 515. 
The rectangular diffusion circuit 513 carries out quadrature modulation of the output 
of an interleave circuit. The gain control circuit 512 adjusts a transmission power 
profit. The complex diffusion circuit 51 1 performs complex diffusion to the information 
to which the transmission power profit was adjusted, The high frequency circuit 510 
changes the information after complex diffusion into a transmit frequency signal, and 
transmits it to MS, 

[GG54Mext r the forward fink receiving component and function of MS are explained 
using drawing 6 and 7, Two or more receivers 833-1 - 833~n (n is two or more natural 
numbers) are carried in MS105 so that two or more circuits can be received 
simultaneously. Each receiver operates independently respectively. As for the signal 
received in the received high frequency circuit 801, collation of a eel! is performed in 
the complex back diffusion circuit 602. Then, a channel is identified in the rectangular 
back diffusion circuit 803, and an error correction is performed by the DE1NTA reeve 
circuit 604 and the decoder circuit 605, The reverse power control circuit 807, the 
Eb/No monitor circuit 80S, and the PER detector circuit 609 are carried in a receiver, 
and the monitor and oontroi for power controls are performed 
[0055]8y the MS common control part 735, the output of each receiver is brought 
together in the buffer circuit 718. Timing adjustment is performed here and 
multiplexing of each received data is performed in the multiplexing circuit 719. Since 
interleave of the multiplexed data is carried out in the interleave circuit 628 of BSC, it 
performs operation of returning permutation in the DEINTA reeve circuit 720 of the 
MS common control part, 735, Error correction operation is performed by the after 
decoder circuit 721. The original data is extracted in the rear frame decomposition 
circuit 722 ; and the output data 723 is transmitted to the data processing part of a 
terminal equipment. In this process, decoder-circuit 721 output detects FER of ali the 



forward links in a forward Sink FER monitor circuit. This FER information is transmitted 
to BSC via BS by a reverse Sink 

[0058]The synthetic example of the frame in the case of receiving by MS is expiatned 
It gats over independently with MS receiver, and each circuit from BS serves as the 
subframe 718A, Quality (QI) is checked while ID and an attribute are read here, An 
order which multiplexes the signal received by two or more circuits according to the 
arrangement of ID is read. With an attribute, control signals change a priority and 
processing is performed. Only the information series of the sufaframe 7 ISA is taken 
out and muitipiexes, Since interleave and FEC are still performed, the information 
71 9 A after multiplexing cannot be taken out The permutation of the signal by which 
interleave was carried out between circuits is returned first in the DEINTA reeve 
circuit 720, Then, the error correction of the signal FEC(ed) in the decoder circuit is 
carried out, and the frame 721 A is reproduced. It is a signal which 7 22 A should receive 
except for overheads, such as ID, 

[0057]Next > a reverse Sink is explained. The frame generating circuit 730 of MS 105 
divides the input data from data terminal apparatus per frame. This frame is 
ermr-correcting--code-ized in the coding circuit 720, and the permutation of 
information is changed in the interleaver circuit 723, MS radio-resources Management 
Department 732 gives the encoding parameter and interleave parameter at this time. 
Then, a buffer / full speed control circuit 727 determines the total access speed of 
the information which should be transmitted to two or more BS. This control is set up 
by the reverse link-transmission-speed control circuit 724 based on Eb/No or FER of 
each reverse link as weil as the frame error rate of ail the reverse links transmitted by 
the forward link. The operating condition (example: the frequency of a connectable 
circuit numerals, time slot) of the radio resources of all the BS to which MS can 
connect this control must be taken into consideration, Then, a signal can distribute to 
BS correspondence in the distribution circuit 726. A transmitter is assigned to each 
BS correspondence at the couple ?, 

[OOSSjFrameHzation is performed in the frame generating circuit 717 so that the 
wireless interface between MS and BS may be suited with the transmitter of MS. Each 
transmitter of MS modulates respectively the signal separated for every 83 
individually, and transmits. In the example of drawing 7 , error~correcting~codeHze in 
the coding circuit 716, and permutation is changed in the interleave circuit 715, 
Power-controls information is added to the data in the reverse link power-controls 
bttHnterieaved-muitipfexing circuit 714, Quadrature modulation is performed in the 
rectangular diffusion circuit 71 3> and after the abnormal conditions by the 



transmission power gain control in the gain control circuit 712, and the complex 
diffusion circuit 711, it is changed into a transmit frequency signal in the high 
frequency circuit 710, and is transmitted to BS. 

[0059]Next, BS, reverse link receiving component, and function of BSC are explained. 
Two or more receivers 533-1 - 533- n are carried in BS so that two or more circuits 
can be received simultaneously. Each receiver operates independently respectively. 
The complex hack diffusion circuit 502 performs complex back-diffusion of gas in 
order to take MS sending signal and a synchronization for the signal which the 
received high frequency circuit 501 received. Then, the rectangular back diffusion 
circuit 503 performs rectangular baek-dfffusion of gas for the information after 
complex back-diffusion of gas, and identifies a channeL The DEINTA reeve circuit 504 
and the decoder circuit 505 carry out an error correction to the information after 
rectangular back-diffusion of gas. The forward power control circuit 507, the Eb/No 
monitor circuit 508, and the FER detector circuit 509 are carried in a receiver, and the 
monitor and control for power controls are performed. 

[QO60]fn BSC the output of each BS receiver is brought together in the reverse FER 
detector circuit + buffer circuit 401. The reverse FER detector circuit + buffer circuit 
401 adjusts the timing of received data, The multiplexing circuit 402 multiplexes each 
received data. Interleave of the multiplexed data is carried out in the interfeave circuit 
728 of the MS common control part 735, Then, the DEINTA reeve circuit 403 of BSC 
performs operation of returning permutation. The after decoder circuit 404 carries out 
an error correction. The rear frame decomposition circuit 622 extracts the original 
data, and transmits the output data to NW. The reverse link FER monitor circuit 409 
detects FER of a!! the reverse links based on the output of the decoder circuit 404, 
This FER information is transmitted to MS105 via BS in a forward link, 
[0061 ]In above-mentioned explanation, as for the transmitter-receiver of BS and MS, 
the high frequency circuit is set up separately, and the circuit between MS and two or 
more BS is described on the assumption that it is set up on different frequency. As 
long as it is a case where this is applied to TDMA, circuit assignment may be identified 
by a time slot using the same frequency. Employment with single frequency is possible 
for the thing in which multiple-line setting out on one frequency is possible like CDMA 
by performing interference control of a timing request to print out files etc. in advance 
of transmission and reception, 

[006233, Control method 3 J of access speed About a forward fink, MS 105 obtains a 
circuit with BS with best Eb/No, when Ec/Io of a pilot signal connects with best BS. 
However, if it exceeds the lower limit from which Eb/No required to maintain the 



access speed and fine quality of the pilot signal which other BS transmits which need 
Eo/Io for system management i$ obtained, the circuit can also communicate by 
choosing access speed appropriate!*/ and making it correspond. Since CDMA is 
assumed to the present explanation at this time, when MS receives simultaneously 
from two or more BS, it has a possibility that may be interfering and access speed 
may fail but access speed can be raised by using a circuit (slot) reserving system, for 
example. However, in order to also take into consideration application at an another 
side ceremony, such as TDM A, and to go ahead with the talk simpiy. between each 
circuit of MS and two or more BS f interference is suppressed to such an extent that 
there is no trouble in system management by frequency or time sharing, and it is 
assumed here that it is that from which a signal is separated enough. 
[0O63]The cross connection method is shown below. 

[00643(1 ) MS monitors two or more pilot signals, and sets up the priority which should 
be connected by Ec/lo, 

[0085](2) MS makes connection by an access channei to BS1 to connect 
[0068] (3) If connection is completed, MS will report the pilot signa! which can connect 
with BSC 106, and its Ee/lo with a data receiving demand via connected BS-iOt. 
MS 105 combines and notifies information, including the classification (example; 
classification of a control Sine) eta of the frequency which can be supported, a 
numerals channel, the access speed which can be transmitted and received and the 
circuit which can be supported. 8SC108 identifies 85 by ID of a pilot signal, 
BS 102 J 03 assumes that connection is still more possible. 

[0067](4) Check whether the radio resources of 88102,103 can assign BSC to MSI 05 

by knowing that ID of a pilot signal to BS! 02,1 03 can be connected. 

[00683(5) The circuit (the frequency, numerals, timing), access speed which will be 

assigned with ID (pilot signal) of BS102J03 if possible Jt notifies by the 8S101 course 

connected to MSI 05 now. When impossible, it goes into a waiting state, and the 

process of (3M4) is repeated. It times out by a case, 

[00693(6) MS105 sets up reception of the circuit specified about 88102,103, 

[0070](?) MS I OS starts reception by the circuit as which BS1 01/102, 103 was specified. 

[0071 ](8) BSC106 codes by choosing the parameter of error~correcting~codeHzing or 

interleave according to access speed, distributes a signal for every BS, and starts 

transmission. 

[00723(9) MS105 supervises receiving quality at any time, Monitor parameters are 
each Eb/No of B31G1 ,102,103, PER, and FER after multiplex. These values are the 
time intervals defined beforehand, and are reported to BSC using a centre! channei for 



exclusive use, Ec/Io is monitored, and also when BS in which new connection is 
possible appears, it reports to BSC. 

[0073](10) BSC106 adjusts access speed, monitoring (9X Line quality is reported by 
Eb/No or PER. Access speed is lowered when the channel quality of specific BS 
deteriorates. Conversely, access spaed is gathered when it has improved. The priority 
of the PER quality after multiplex is made the highest. 

[0074](J1) When a specific circuit cannot maintain the quality specified even if it 
lowered access speed to the minimum, make the circuit into and continue 
communication by the remaining circuits. 

[00761(12) A hand~aff does not carry out. They are only a line connection and **; 
[0076J3.2 The cross connection method is shown below about a reverse link 
[0077](D MS monitors two or more pilot signals, and sets up the priority which shouid 
be connected by Ec/io. 

[0078](2) MS makes connection by an access channel to BS1Q1 to connect 
[00791(3) If connection is completed, MSI 05 will report the pilot signai and Ec/fo of 
Ec/io to BSC 106 with a data transmission request via connected 881 QT BSC f 0.6 
identifies BS by a pilot 

[00803(4) BSC 106 prepares connection of ID of a pilot signal to BS102J03, It is 
checked whether the radio resources of BS102JG3 can assign MS 105. 
[0081](5) The circuit (the frequency, numerals, transmit timing), access speed which 
will be assigned with ID (pilot signal) of BS102,103 if possible It notifies to MS 105 via 
BS101 connected now. When impossible, it goes into a waiting state, and the process 
of (3M4) is repeated. It times out by a case. 

[00823(8) MS105 sets up transmission by the circuit as which 88102,103 was 
specified, 

[0083](7) MS105 starts transmission by the circuit as which BS! 01 j 02,1 03 was 
specified. 

[0084](8) MS! 05 codes by choosing the parameter of ermr-correcting^codeHzmg or 
interleave according to the specified access speed, distributes a signal for every BS f 
and starts transmission. 

[QOS5](9) BSC106 supervises receiving quality at any time. Monitor parameters are 
Eb/No of the signai received in each of BS101 f 102 t 103 f FER and PER after BSC 
multiplex. These values are the time intervals defined beforehand, and are reported to 
MS 105 using a control channel for exclusive use, MSI 05 is monitoring Ec/Io, and 
when BS in which new connection is possible appears, it reports it to BSC 106, 
[0086](10) MS 105 adjusts access speed, monitoring (S). Line quality is reported by 



Eb/No or PER, Access speed is towered when line quality with specific BS 
deteriorates. Conversely, access speed is gathered when it has improved. The priority 
of the PER quality after multiplex is made the highest. 

[00871(H) When a specific circuit cannot maintain the quality specified even if it 
lowered access speed to the minimum, make the circuit into ** and continue 
communication by the remaining circuits, 

[0088](12) A hand-off does not carry out They are only a Sine connection and 
[008934. The access speed of the setting method circuit unit of access speed can be 
set up by a desired signal and interference noise power ratio, and shows drawing 8 (a) 
an example of the correspondence. This correspondence table is stored in the store 
circuit of a downstream-transmission-speed control circuit (407 or 724). The access 
speed used as a standard is determined now, and also changes access speed 
corresponding to change of line quality. Since actual Sine quality was estimated by PER 
in many cases, it was also appended to ^awing^8_(a). Selection of a line quality 
parameter (example: PER Ec/Io, Eb/No) may be changed by the time of a telephone 
cait etc, at the time of cross connection. 

access speed after multiplexing is given by total of the access speed of an 
usable circuit. However, it is necessary to take into consideration interference 
between this usable circuit at this time. That is, since interference is mutually 
produced between circuits vvhen using the same frequency and time slot a different 
interference from Eb/No currently guessed at the time of Ec/Io measurement is 
measured, and Sine quality may be satisfied by degradation of FER. for this reason ™ 

drawing 8 (b) ~ interference — a margin the margin is prepared, Between the 

channels using the same frequency or time slot an interference margin is given using 
this successive diminution coefficient. This correspondence table is stored in the 
store circuit of a downstream™transmission~$peed control circuit (407 or 724X 
[0091 ]The interleave between the circuits by the interleave circuit 412 or 728 needs 
to set up the interleave size oppress degradation of the burst error by phasing etc. 
enough, even after dividing information into a circuit. Therefore, this size is adjusted 
according to the access speed ratio between the number of circuit to separate and a 
circuit. The example of a table is shown in drawing 8 ( c). In order to raise line quality 
by coding gain, the parameter (example: constraint length, coding rate) of a coding 
mode may be adjusted. The parameter of interleave and a coding mode is stored in the 
store circuit of the radio-resources Management Department (407 or 732), 
[0092]5, Tail Bit for ID, attribute and quality index (QI) with which the input data 631 A 
divided into the distribution method frame length of the data to transmit identifies a 



frame, and FEC is added (830AX After redundancy is a44ed to this frame by FEG, it 
becomes the interleaved series 628A. The series 828A is divided into two or more 
series according to the determined above-mentioned access speed. Quality indices, 
such as an order of a series, ID which gives an address, an attribute which gives a data 
type, and CRC f are given to each information series, and it becomes a subframe of 
626A, and is transmitted to BS from BSC. The determination of the distribution 
destination which distributes the information series of 6 27 A to BS is controlled so 
that each Sine quality of access speed, and 88 and MS which is performed as the 
minimum unit and shows dm^n^S the cycle which checks !ine quality corresponds. 
[0093] When access speed falls [ a certain circuit j with change of line quality, data 
may be in the state waiting for transmitting in the buffer circuit 411. In this case, when 
other circuits have a margin in access speed to that allowable access speed, data is 
changed to other circuits, without changing into the state waiting for transmitting, 
[QQMjAccess speed in case the circuit is set as drawing 8 between MS and three BS, 
and the example of distribution of a signal are shown. In the figure, four data blocks 
shall be transmitted about the data block which evaluates line quality and which 
timeHntervai(tn and time interval of trr*+-1 )-hit, and carried out interleave at the 
time of the maximum transmission rate per circuit. In minimum transmission speed, 
one data block per time interval shall be transmitted. This access speed is determined 
by the line quality evaluation parameter shown In drawing; 8 r such as Ec/Io, fib/No, and 
FER. If its attention is paid to CHK since ail have fine quality in a record level, as for 
CHI, access speed will also become the maximum during the time tt~t5. On the other 
hand, in CH2, between the time t1 - t5, since communication quality has deteriorated 
in proportion to time, access speed also deteriorates in proportion to it. Between the 
time t1 ■■■ t2 t since line quality is the minimum, CHS can send only one data block. 
However since line quality improved in the time t3 f it is possible to send three data 
slots. 

[0095]Distribution of the send data after interleave gives priority to and distributes 
the good thing of line quality, and transmits it previously. This is for being the 
conditions according to propagation environment and transmitting as many signals as 
possible after line quality data (Eb/No, Ec/io, FER) reception, as soon as possible. 
[0098](Examp!e 3) MS SOS carries out call origination and the example of operation in 
the case of setting up two or more circuits is explained using drawing HI If MS call 
request is judged (1000), MSI 05 will transmit a call request (1001), In this case, the 
channel which transmits a call request is used. This is henceforth called an access 
channel MSI 05 performs a call request to BS by which registration is made using the 



access charms!. However, in two or mora BS f this access channel is ability ready for 
receiving, and this may be used, as Song as composition of the access channel input 
signal from two or more BS is possible in BSO108 like other traffic channels and it is. 
[0097]A traffic channel is set up between MS105 and BS1G1 and it is assumed that 
communications service was started (1002-1011). The ease where there is 
information which wants capacity for MS105 only by the circuit of BS101 and to 
upload is assumed, MSI 05 requires the high-speed transmission service by rouiti-BS 
transmission from BS (i 040), At this time, MSI 05 transmits the pilot signal and the list 
of intensity (example; Ec/Io) statistics of BS of the l evel beyond a certain threshold 
which MSI 05 has received to BSC 108 (1022). Based on the received list information, 
BSC 108 Socks for BS which may be able to communicate with MSI 05, and it is 
investigated whether assignment of radio resources is possible (1023), If BS102 is 
judged that communication is possible by BSC 106 here, BSC108 will apply the 
activate request of a circuit to MSI 05 to 8S1G2 (1024-1025), At this time, B3CT06 
permits the cross connection of SSI 02 to MS 105 by a hand-over activate request via 
BS101 (1028-1027). A circuit is newly set up by the same method as MS1G5 and 
BS102, i.e.> the conventional hand-over, and, as for M3105, communication becomes 
possible via BS101 and BS1 02 (1028-1030), While distributing and transmitting MSI OS 
to the speed which was adapted for each line quality after it 
error-correcting-code-izes the information to transmit and carries out interleave if 
communication is started between MSI 05, and BS101 and BS102, BSC 106 
multiplexes the signai received by BS101,1Q2> and DEINTA reeve ** decodes it. and it 
reproduces a signal series (1031-1032), When the number of BS Is three or more, it is 
also the same as that of the above, but the piaces where a hand-over message 
becomes two or more differ, 

[OO08]In the above, when 8S connected previously makes connection *#, it is 
dependent on the input-signal electric power and line quality between US and BS, but 
this mentions later. The BS/BSC side carries out cali origination, a termination is 
carried out by MS, and the example in the case of setting up two or more circuits is 
explained using drawing 1 t . 



[0099]BSC106 will transmit a paging message (Page Message) from BS into which 
MSI 05 is registered if the paging demand of MS 105 is received from a network (1 100) 
(1 1 01 X By MS receiving and compounding the paging message from two or more BS at 
this time, as long as a recovery is possible, that method may be used, The 
communication procedure of MS and 8S1Q1 into which it is registered is the same as 
the conventional method (1102-1112), If communications service is started (1113) 



and there is a demand of the high-speed data service using multhBS from the BSC 
side (11 30), 8SC106 wii! transmit a request message via BS101 (1 1 14). At this time, 
BSC106 may make two or more S3 monitor the signal of this MSI 05 beforehand and 
may transmit BS which can serve as a candidate of connection with the message of 
the first half MSI 05 transmits the pilot signal of the signal power beyond a certain 
fixed threshold, and its fist to BSC by BS1 course to the above-mentioned message 
( j 1 15). Based on the list information of MS 105, BSC 106 determines BS which serves 
as a candidate, and assigns radio resources. The radio channel of SSI 02 shall be 
assigned (1116-1118), BS101 transmits the hand-over start up message of BS1 02 to 
MS105 (1 119). MS1 OS-carries out the setting-out start of the circuit of 8S102, with 
the circuit of BSI01 held (11 20). MS 105 sets up the circuit of BS102 by the same 
method as the conventional hand-over (11 21-1 123). 

[0100]tf a circuit wilt be set up MSI 05 simultaneously with 85101,102, BSC 108 will 
error^correcting^codeHze the information which should be transmitted and will 
distribute it to each of BS 101 J 02 with the access speed corresponding to line quality 
after interleave. BS10U02 is transmitted by the coding and ceil (sector) signal 
setting out which are sat up independently, respectively, In MS 105, after restoring to 
the signal "from BS 1011 02 as an input-signal series which became independent 
respectively, it multiplexes, and decodes after a DEMTA reeve and an information 
series is reproduced (1 1 24-1 125). When the number of BS is three or more, it is also 
the same as that of the above-mentioned, but the places where a hand-over message 
becomes two or more differ, 

[010l3(Exampie 4) The outline of the method of hand-over is explained using dravv^if 
|2, The succeedingty detailed example of a sequence is explained using drawing 13. In 
drawing 12, BS 101" 104 has each service area and each service area is overlapped 
selectively as mentioned above. The case where MSI 05 which is present in the area 
of BS101 moves to the area of BS104 is considered. In drawing 1 2 (a), since MSI 05 is 
in the field which can obtain service only from 8S101, it has not connected the circuit 
in other BS 102-104, In drawing 12 (b) f MS 105 is moving to the boundary of the area 
of BS101 and BS103. MSI 05 set up both BS and circuits, and has transmitted and 
received information which is different with the access speed corresponding to Eb/No 
of each circuit In drawin g 12 (c), MSI 05 is in the ceil area of BS101 ,103,104 and has 
set the circuit to these three BS, However, it is outside the cell field of 8S102. MS 105 
can obtain BS103 and best Eb/No and is communicating with high access speed. 
Since the circuit of BS101 has bad line quality, it has a low speed. Drawing 12 (d) is 
the example which MS 105 moved to the field in which all the BS and connection of 



BS101-1Q4 are possible. Also in this case, four circuits have transmitted a different 
information series with the access speed according to interference conditions, 
[0102]Next concrete operation of hand-over is explained using drawing 13. It is 
assumed that MS 105 is connected to both BS101 and BS102 (1300). MS 105 is 
controlling access spaed according to an interfering state, performing two 83 and 
power controls. One shall be provided in a high priority at feast among two or more 
circuits, and the right of priority of transmission and reception shall be granted. This 
ranking specifies the right of priority of the reservation method of a circuit, the 
importance of the signai to transmit etc. Here, it is assumed that a high priority is first 
given to BS1Q1 and communication is continued (1301 ! 302). 

[01 03] Release of the circuit under connection by hand-over is performed in the same 
procedure as the hard hand-over which delivers a circuit between the systems by 
which the conventional frequency differs. However, transmission and reception of a 
control signal are performed only using the high circuit of a priority. 
[01O4]If there are some which have the conditions of the high circuit of a priority in 
others when the signal strength becomes low and is less than a threshold (1303). 
although the signal from BS101 is in a high priority (1304), a high priority will be 
changed to BS102 at least one of them, and here, MS reports the candidate list of new 
BS while notifying change of BS priority to BSC (1305) (1306). The operation in the 
case of newly connecting BS is almost the same as operation of drawing 10. If Ec/Io 
from 83101 deteriorates rather than a threshold, while MS 105 directs to lower access 
speed to BS101, the access speed from MSI 05 is also lowered (1309X 
[0tO5]tf Eo/Io deteriorates below in a threshold with difficult maintenance of the 
circuit of BS101 (1308), MS 105 will report the list of new BS to BSC 106 (1309), it will 
report that the circuit of 8S101 is released (131 OX and communication with BS 101 will 
be ended (1312). BSC108 releases the radio resources of BS101 (1 31 3). The circuit of 
only BS2 is maintained in this example (1314). 
[0106] 

[Effect of the tnventionjThere are the following effects in this invention, 
[01073(1) The available wireless resource accompanying BS arrangement is utilizabie 
for the maximum. That is, though MS is in the good radio wave environment which is 
below in a fixed interference noise electric power threshold from two or more BS, it is 
already connected with one circuit and it becomes possible to communicate with the 
access speed according to line quality with other BS to MS which cannot use a circuit 
with other BS. As a result, improvement in access speed is possible between MS and 
BSC, 



[01083(2) Don't connect the same traffic concurrency to two or more BS like a soft 
hand over with Takeshi of the circuit accompanying movement of MS at the time of 
connection. However, since the signal which carrmd out interleave to FEC is 
distributed between circuits, even if disappearance of information arises in some 
circuits, in order to compensate the signal deficit between BS using coding gain, tittle 
communication of data deficiency is attained at the time of the circuit change 
between MS-BS. 

[01091(3} Even if the circuit between a certain BS and MS deteriorates temporarily, 
even if one line quality deteriorates since an error correction and interleave are 
performed between the circuits which distribute information, the characteristic after a 
recovery is improvable after other circuits and multiplexing using coding gain, 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Pjmvmg Ijlt is a figure showing the communications system composition of this 
invention, 

[Drawin£j]it is a figure showing the communications system composition of this 
invention, 

iS£S>MM,Jj^ * s a %ure showing the frame structure of this invention, 
[Drawing 4]I t is a figure showing the example of composition of the base station 
control station of this invention, 

[Drawing § Jit is a figure showing the example of composition of the base station of this 
invention. 

jjD?3tv^MjB|[t 'is a figure showing the example of composition of the terminal of this 
invention. 

[Drawing ?]It is a figure showing the example of composition of the terminal of this 
invention. 

[Drawing 8]l t is a figure showing the example of a parameter of this invention, 
[Drawing J3ft is a figure showing the related example of line quality and circuit access 
speed. 

[Drawing 103.it is a figure showing the example of a cross connection sequence at the 
time of MS cal! origination. 

[Dr^w^J XJIt is a figure showing the example of a cross connection sequence at the 
time of MS termination. 



iDr^wingJ2]It is a figure showing the example of communication at the time of 
terminal movement, 

[Drawing 1 3]It is a figure showing the example of a control sequence at the time of 

terminal movement. 

[Description of Notations] 

101-104 — BS1-4 (base station 1 -4), 

105 — MS (radio terminal), 

106 ™ BSC {base station controller), 

107 — Network, 

301 — Data collection part (Data Concentration), 

302 — A buffer/muitipiex section, 

303 — Decoding part, 

304 — Access speed control section, 

305 -~- Radio-resources Management Department, 
308 — Distribution part, 

307 — A buffer/separation part, 

308 — Coding part. 
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